I seeds. These parameters were the radial dose function, anisotropy factor and constant, and the dose rate constant. Using MCNP, values for the radial dose function at 0.5, 2.0, and 5.0 cm were 1.053, 0.877, and 0.443, respectively. The anisotropy factor was 0.975, 0.946, 0.945, and 0.952 at 0.5, 1.0, 2.0, and 5.0 cm, respectively, with an anisotropy constant of 0.95. The IoGold dose rate constant was determined by excluding the low energy titanium characteristic x rays produced in the IoGold titanium capsule. Using this post TG-43 revised NIST air kerma methodology, the IoGold dose rate constant was 0.96 cGy h Ϫ1 U
I seed, the IoGold model 3631-A, which is produced by North American Scientific, Inc. Basic dosimetric properties of the IoGold seeds have been evaluated experimentally by Wallace and Fan 1 using thermoluminescent dosimeters ͑TLDs͒ in a tissueequivalent ͑TE͒ plastic, B-material, developed at Lawrence Livermore National Laboratory. Also, radiographic and spectral analysis as well as QA procedures for the first batch of IoGold seeds have been studied. 2 In this paper, the dosimetry parameters as outlined in TG-43 3 have been determined for IoGold seeds in water using MCNP.
II. MATERIALS AND METHODS
Transport calculations to determine dosimetric parameters for the IoGold seeds were performed on our distributed Monte Carlo N-Particle ͑MCNP͒ system comprised of Silicon Graphics workstations ͑R3000/R4000͒ and LINUX boxes. [4] [5] [6] The number of particles transported exceeded 10 8 in order to provide relative errors ͑1 ͒ of less than 0.1%. The Monte Carlo technique used herein determined energy absorbed in water within volume elements ͑voxels͒ surrounding a single IoGold seed. The 125 I photon spectrum of Browne and Firestone was used.
7 Absorbed dose to water was then determined by dividing energy absorbed by voxel mass. Though absorbed dose was averaged within the voxel, the size of each voxel was chosen such that the variation in absorbed dose within the voxel did not exceed Ϯ0.2%. The change in average absorbed dose within each voxel due to the radiation dose gradient did not exceed 0.1%. The IoGold seed was positioned at the center of a spherical water phantom of 10 cm radius. A sampling space comprised of spheres subdivided into conics was employed to determine the absorbed dose in each voxel. The radial dose function, anisotropy factor, and anisotropy constant were all determined in the aforementioned spherical water phantom. The air kerma rate in free space was calculated for derivation of the dose rate constant. Here, the dose rate constant was determined by the ratio of the reference dose rate to air kerma strength where the reference dose rate is defined as the absorbed dose in water at a radius, r, of 1 cm and an angle, , with respect to the source long axis, of 90°. 3 Calculation of air kerma strength was performed on the transverse axis at a distance of 1 m in free space as recommended by TG-43. I resin beads to provide enhanced radiographic contrast. The gold and copper present in the IoGold seed, the silver present in the model 6711 seed, and the titanium encapsulation present for all seeds induce characteristic x rays. Consequently, differences in the dosimetric parameters for these three 125 I seeds are expected. The TE plastic phantom material used by Wallace and Fang 1 was comprised of H, C, N, O, and Ca ͑0.78% mass͒ with a mass density of 1.09 g/cm 3 .
III. RESULTS AND DISCUSSION

A. Radial dose function
The radial dose function, g(r), was calculated and experimentally 1 determined for radii of 0.5 to 5.0 cm for IoGold seeds. These results are presented in Table I The impact of the Au/Cu spheres is not expected to significantly alter the radial dose function.
B. Anisotropy factors and constants
Anisotropy factors, an (r), for several radii were determined through calculation of absorbed dose to water between two spherical shells enclosing the source, and dividing these values by the transverse axis absorbed dose; the average dose rate for a given radius was normalized to that on the transverse axis where r is the radius and 0 is 90°on the transverse axis to yield the anisotropy factor as in Eq. ͑1͒. calculative and experimentally 1 determined anisotropy factors are primarily attributed to variation in TLD response. Here, measurements using radiation-sensitive film may resolve this discrepancy.
A value of 0.95 was calculated for the anisotropy constant, an (r), which is about 5% greater than that, 0.90, determined experimentally using TLDs.
1 The anisotropy constants for 125 I model 6702 and 6711 are also presented in Table II . While the calculated IoGold anisotropy constant was identical to that of the model 6702 125 I seed, 3 direct comparison of an (r) between the three seed types is of limited utility due to their dissimilar construction.
C. Dose rate constant
While the low energy, approximately 4 keV, titanium characteristic x rays from the 125 I encapsulation contribute to measurements of air kerma strength, they are relatively innocuous for in vivo dosimetry. Consequently, absorbed dose from these x rays was disregarded in calculation of the reference dose rate and also in calculation of air kerma strength in adherence to post TG-43 125 I NIST calibration methods. 10 The dose rate constant calculated in such a way is 0.96 cGy h Ϫ1 U
Ϫ1
, but would be about 0.86 cGy h Ϫ1 U
, approximately 10% less, if calculated using the previous ͑1985͒ NIST methodology. 10 The dose rate constant determined experimentally by Wallace 
